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(57) Abstract: Heterocyclic compounds 
represented by the general formula (I): (I) 
wherein X is N or CH; Rj is halogeno or 
hydroxyl; R2 is hydrogen, hydroxyl, or amino; 
R3 is morpholino (which may be substituted 
with one or two Cl^ alkyl groups), pyrrolidinyl 
(which may be substituted with hydroxy-Ci^ 
alkyl), NRfiR? [wherein is Cj^ alkyl; and R7 
is piperidinyl (which may be substituted with 
C1.6 alkyl)]; and R4 and R5 are each hydrogen or 
C1.6 alkyl, with the proviso that R2 is hydrogen 
and R3 is pyrrolidinyl (which may be substituted 
with hydroxy-Ci^ alkyl) when Ri is hydroxyl. 
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• • • (I) 



^l^nX^^Tfe J:Vi)> NReR? [Re^^ Ci -CeT;^^^;!/. R7«tf^Uv*n;P 
(Ci-C6T;i/^;H?am$tlTViT'bJ;V>)], R4. R6tA7jcmjg^XJ* Ci 
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m m m 




• • • (I) 



(Ci-CeT;U^;l/TSJ^$nTViT'b<fcVO], R4. Ks^t7i<,mm^x\t c. 
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w \z m mm n h ^) ^ u y ^ ^ > 

(Tr i e thy 1 enemel amine : TEM) (D T :^ D ^ i: b T $ tlfc ^ >^ ? J|/ 
7 5 >(Hexamethylinelamine:HMM) /O^^ < ^ e> tlT ^ B. L. 

Johnson et al. Cancer, 42: 2157-2161 (1978)#fii). 

a®, Bn^m^^m^zM'r^mf!^^^m'^mmtlyx■^m^nT^o. ^(omm 

W093/17009 #M)o 

Vft im^^t. P C Tai^^Pg^j^ W099/05I38. P C THI^^2:^^4:^?g 
WOOO/43385 

U5&^L';^j::&^e>. B. L. Johnson et al. Cancer. 42: 2157-2161 (1978) 

*5ViTii. HMuommmizM-r^ifimmT.^^ h )v^m.m'mm'B(Dm^ 
\z^\,^xi,tmrci3km(D^mi()m-^nxi^^^o x. PCTsi^^pg^^ 
W093/17009 <D-(^^^/vji-s-hvr>^>mm^}z^^^x}ft. mmmr^m 
izit-<x7a'r-f—xmmi^m:^m^^<. xt. hui^::c>^wmmmsj. 
^<Dmmm\izmmLrcm'^^ hui^ai><D^^iz^:s>^mmi^^<Dm\ 
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X> PCT®|^^^^^ WO99/05138. P C T WOOO/43385 

^ IB ^ © ^« t:: -is^ffi -r ^ i§ <D ic i$fc <i: ^ £^ T -r -5 o 

ti^. ^^miitztiB(D^t'^!^izm.m-^n^%<Dx}ttj:^>o 
;^)-4-(2. 2->^^^;^^;^J^^u /)-6-^r;i'3}^u y -1,3,5- h ut5^> 

-1.3.5-hUT>?> 
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;i/)-4-(2-b H D^>'^^;i/tf p u >^>-i— r ;i')-6-^jV7i> u y-i,3,5-N 

• 2- (4-^ P P-2-i^7;i/:t P >^ 5^;i/-5-b HD:^'>^>X-r5 ^V'—;!/-!- 
' 2- (2- :7 ;i/ :t P ^ 5^ ;i/ -4- h F P 4^ ^ > X ^ y — ;i/ -1- 

;i/)-4-(2-fc FP^->>^5^;nf p u >^>-i— f ;i/)-6-^;V2i^U /-i,3, 5-h 
u T > 

• 2- (2- :7 ;i/ :t p ^ ^ ;V' -4- b H p ^ > X ^ i/ — -i- -f 
;i/)-4-(2-b HP^>^p^^;ut!P u >?>-i— r;P)-6-^;i'3j>u y tfu ^>^> 

• 2-(6-T ^ y -4-^ n p-2-i^7;l/::^- P ^^;i/^>x-r 5 f 

• 2-(4-i7 P P-2->?7;U:tP ^^;U-5-b F P^v^>X-r 5 ^'Z—JP-l- 

-r;w)-4,6->?^ju>jNij / fcf u ^v'^' 

. 2-(4-i7 PP-2-v?7;i':^-p;>t^;i/-5-b FP4^v'^>X-r 5 iJ^^y— 

-r;i/)-4-(2,2-i^^9^;i/^;^jjNU /)-6-^;i/7i> u y tf ; 5 

• 2- (4-:/p qe-2->? p ^ >X'f ^ ^V-JU-i-i ;v) -4. 6—:^^ 
;i/j|^u y-1,3,5- h u r>^> 

• 2-(4-:7;i/;^-p-2->?:7;i/;rpp<^;i/^>X-r ^^v^-;^-l-1';^)-4,6- 
i^^;^3j^ fj y-i. 3,5-h U T>^> 
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p>i?ti, =i/\^mm. -^u-omm. y^jumm. v>:^mm. m^m 
\zm\:i^ryij]^x\t 2,4.6-hu^nnfc!u^>?>({b'&tj iD^m^mm 



CHF-. 
CI . 2 H 



(V) 

c^x^c, ► 



Rg (M) 



(n). 



*ci 

(M) 



CHF 




• (1) RaH CHF^-^N-^^-^ 



^ir^x^ci ► I X 

(2) 3t75X«JBi^^ f*^N^X^R3 
^5 (IV) 0>0^ (I) 
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(^^. Ri. R2, R3, R4, Rg, X }tmm^m\zmi^'v$>o. r «zKmM 



o^-^a — > 



(i) 



"CI 

(D) (H) 

D t! u $ > ab'&^F II) h^>x-< ^ ^^/-)v{\i^m (ib-^^ V) 
^-fr^ci^CcfcOff^m III ?&^*#e>ti§o 

C:<^KJ!&tC:}3ViT«, -fk'&tl II 1 =t)V\ZMVX 0. 5~1.2 ^)\^<Dit'^m 
0. 5-2 ^;KDi&>fb7j<mM«E^JCD#^TT-15'C — 5'C®Mm"t? 0. 5-2 




(^^s Rp R6> R'> X^MIB^^JCI^D) 

ii<DSiiS;(c*5V^TJt, '^'^l^ III 1 ^;nc:^bT o.5~i.2 =E)i(Di[:^m 

VI ^ 0.5~3 ^;KDJ^^b7KSMi£j^J<7)#^TT-5'C~0'C©®^l: 0.5~3 




(W) ^ (I) 

(iCf, R,> R„ R„ R4, Rjv R'> X«ttfl3jeg|{;:|^i;) 



wo 2004/037812 — ^PCT/JP2003/013589 



8 

(DMso)^ =^zyuy. >?i7nDXi5'>^7&^#tf e)n§« 

z.(DKmz^\^^x\t. ^mw ivi ^;i/tc^bT 1-5 R^nat^m 
Yii)&^m~uot:T 0. 1-16 ^ras^5$-e:^o tji^. m^^Ti^mu^Mow 

^(Dm-^^t. it^m III 1 'e)v\zMvx 2-10 ^)i<Dit^m n xuvu ^ 

fflV^T-10*C~5X:T 0.1-5^f^S:iiS^-&> $ €)(C^M-l20'C'e 3-50 5t 
^ it § SA^««f|l3M7SX@ (i 1) © jKii&^ft 5 . 
X^miiXS(i). (ii)^ (iil)(C*3ViTffll.ie.n^{b'&^V, VlXi^VII 

^tiM ('ft^'&^j IK iiix«iv) 1 ^;i/Jc^bT 1.0-1.2 ^:;K^);?ic*ib 
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tftffi. ^n. UtBl. n^^. ti'7j:>.^Vi'^v^'^y^'-m-v6^mn 

urn. 1 5:0^2 (c*5tt^l^i^Yb'&#?#-^«MtBSI3gM©Yt^^ti#^Jc 

j}^ 'J y )-6- ^;i^:^'jytfu^>?> 

(W099/05138) fSm^f^^M] 
-1,3,5-h U7>^> [Si^^Pg^^ (WO99/05138) IBSfeCDf^^ 
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> [si^^ii^# (W093/17009) mm<o^mm 

it^mii : ^^1)-pt5^Jl/^5^ > (HMM) 

mH^m^Z \Q%^i^mifikm. 25mM HEPES 0. Img/ml :!57:^•v'>r 
^jEjP^fci§^^^4'T 37'C. 5 %^miS7.<D^i;^-fX-mi^mWhrz MCF-7 fc 
b?LJSilffll!&$li®^tcfflVife, Micitm^tc:a&§ MCF-7 Ml!g^hU7'->> 
/EDTA^saSlCck D##)t^J!at MEM^jlfe(10%'^->J!^^?jfe?S,25fflMHEPES, 
0. Img/ml ->>Wim) 1ml SfeO 4X 10*<@(D#$fflBa#jt^^ 

^]km> 25mM HEPES> 0. Img/ml :^ x^-T v ^^Jp) tdT^f^U, 

2. oxio-''~2.oxio-*M 

96 ^U^U—hiZ l^x.)V^ 0 HOiaHSMMM 0. 1ml ^Atl. 24 



mi 













GIso (mM) 




^1 


0. 07 




^ A 


2. 2 




^ 2 


0.08 






3.7 




&3 


0. 27 






20 




^ 5 


0.06 






>100 




b 6 


0.08 









WO 2004/037812 ^_rwi/ji-^ 



n 



^^^^-^h^ BALB/c ^-FT'^X^fflV^T^f^bfefc WiDr 
<D2mmMm>^^mm^m>^thX^a.-^>h^ BALB/c ^-FV-^X® 

m:m\zm^^rzo i^mt^n-km.mKmm^^^^^-^^ ^^^^'^ ^^^^ 
Fcm\zmmhT. ^n^n 2ooing/kg i 0 im. M6iHi2jaf^ 

Mann-Whi tney O U^^TH-M 1 % J^^^ S (O 
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(Dmm(Dmm\-tm^'^\zf9^-^n^mj^n\. u^n. mnm. mm^\. m 
mim^ ^mm. ^MimRxs^mm. mxum.m. Bm. l?^ 

0»t UT 100-1, OOOmg ^ 2~ 3 mfc^frtT^^f -5 ^1 tHj^X^^o 

mmm i ) 

;v)-4-(2-ti Hp=^>'p^5^;h£d Ui^>-i-'f ;i')-6-^;V5iNU y tf u ^ 
(^b'&Jfei 1 ) 

(DDMFdOmDfc i-ieil-y'^Jl^z^ 0 )U:t^zy-2—yy )l':tti 

Jl/'^OX-r 1.49g(5.GiiimoI)$^^L.^iaJCT 2,4. 6- h U i> D 

ntf U^t^> 0.91g(5.0iiimol)$Jn;t, ^ JC^^^tz U 'J'A 0. 55g ^Jn^. 

it*$/U:^y;p;^'^ Aii? p'^K^'^:7^— (n-^^1^->';@^^X5^;V=8:l) 
T«m L , 2- (4- 1 er t- 5^;^ ij >-2-$^ :? D >^ 

^>X'f ^i5^i/~;i/-i— r;^)-4,6->*ij?PD t!u i.i2g(JK^ 50%) 

(2)#e.n;^ 2-(4-tert-::^5^;Pi?p^5^;p->U;i'^^>'-2->?r7;i/:tn^5^ 
;v ^ > X -f ^ ^ V — ;u -1- -< )-4, 6- >^ ^5? p d tf u 5 > 



^0 2004/037812 ^ 0PCT/JP2OO3/0 13589 

13 

386]ng(0. 87mmol) ^ DMF (6ml) mmzX ^) i>y ^ ^ J - )V 

0.13iDl(1.3mmol)&j)n;l, 1^^^:^? U ^ A 179mg SrUn A.fc. 30 

^2:i/U :^!3y;i/:i!3^ n-T^^^7^~(n-^^-y->:S^^X5";i/=l:l) 

^>X-f 5i$^y-;l/-l— f ;W)-4-(2-t: HD^v'P^^^^t^O Ui^>-l-'f 
;V)-6-^nDt!U B.P> 291mg(iR^ 64%)^#fec 

(3)#&nfe 2-(4-tert-:/5^;V'v^^^;i/'>u;v:t-=^^>--2-s^:7;i/^Dp^5=- 

;i/)-6-^^ an tf U ^>^> 281mg(0. 54mmol) U > 4. 4g(50fflmol)^il0 

jV=2:3)lcTi^^l., 2-(4-tert-y^;^v^^^>'l''>U;l':t^'>-2-e^:7;i';r 
U:^^}V^>X^ JV) -4- (2- b F P 5";H:f D U > 

-l--r ;l/)-6-^;p2i^U / IfU ^v'^ 216mg(iK^ 72%)^^rco 

2-(4-tert-y5^;P^^P^^;i''>U;P^+^>-2->?:7;|.:rP^^>'P^>X'1' 

;i,)_4_(2-t: Hp4^v'p^5^;Hf P U >?>-l--f ;v)-6-^:;i/ 
4>U y fc^U ^i^> 213ing(0.38ininol)S^7fcTHF(7ml)JC^«fU> g^aJCT-T^ 
hy-Ji-y^)l^r>'i::^^AytiV F 0.4ml(lM THF^^)SrJD^. 30 :^fBl 

iib, mmit'^m^m^m^tvx loimgw^ 6o%)#fc, 
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BM. : 195~198'C 

NMR(CDCls) (5 : 2.0-2.1 (4H. m). 3.4-4.0 (12H, m) . 4.0-4.1 (IH. m), 
4.3-4.4 (IH, m), 5.36 (IH, s). 6.85 (IH. d. J=8Hz). 7.28 (IH, t, I=8Hz), 
7.58 (IH, brs), 7.58 (IH, t. J=54Hz), 7.73 (IH, d. J=8Hz) 
MS m/z : 446 (M+) 

mmm 2 ) 

2-(6-T 2.y -i-^ua -2~py)]^:to >x-r ^ y'/—)]^-i--( 

;i/)-4-(2,2-e^^^;u^;pj}>U y)-6-^;i/7iNU y -1,3.5- h u yz^> Ut^ 

(DT-ir h X50ml) \z 6-T^ u JV^a >^ g^;i/'^>X< 5 

yV-JV 500mg(2.3mmol)^^^L,-15'C{CT 2, 4->?57 P n-e-^jPsJs U / 
-1,3, 5-hUT>?> 542mg(2.3mmol)S:][)D;l. ^^\zm^:fyO^A SOOmg ^ 

x^;i/=i:4) izxmmv. 2-(Q-r^ y-i-^ aa-2-i^yjU:ta ^^)]^^> 
X-i ^y'/—)V-i-^)V)-i-^ma-6-'ej]/7isO y-i,s,5-hvrp> 272 

mg(iR^28%)<£#fe, 
(2)#Stlfc 2-(6-T5 y-i-^ D P-2-i/7;|/::^-p;^5^;P'^>X'-r $ ^1/ 

- -I- < ;p )-4- ^ a a -6- ^ ju V y -1,3,5- h u r 5> > 

150mg(0. 36mmoi) * DMF(6iiil) {3^^L^-15'C }CT 2, y > 
ISOragd. Ommoi) ^ia^. $ 6) ic^^;^ ij A SOOmg ^WXTco MM. 

=l:2){CT^Mb. mm^t^m^m^mmtVx 130mg(iK^ 73%)#^Co 
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ifi,-;^ : 238^: i^M) 

NMR(CDCl3)a : 1.27 (6H, s). 3.68 (2H. s), 3.7-3.9 (12H, m), 6.82 (IH, 
d, J=2.3Hz), 7.42 (IH, dt, J=9.6Hz, J=53Hz). 7.50 (IH. d, J=2.3Hz) 
MS m/z : 494 (MO 

• 2-(6-y ^ y-4-i> UV2-2-i^y )U:tU JU-l-i 
;i/)-4-(2-b b* D^->^5^;Hf D U v^^-l— f ;l/)-6-^;l/3fcU /-1,3. 5-h 

MM. : 256'C i^M) 

NMRCCDsOD-CDClj (1:1)) (5 : 1.9-2.2 (4H, m), 3.68 (2H, s) . 3.5-4.0 (IIH, 
m), 4.39 (IH. brs), 6.84 (IH, d. J=2.1Hz), 7.58 (IH. t, J=53Hz). 7.64 
(IH, d, J=2.1Hz) 
MS m/z : 480 (MO 

• 2-(6-T^ )\^-:tU :^^JV^>X^ — 
;V)-4-[;A {\-^^)\, t;-^ ij ^jy.^.^ )V) T ^ / U J 

-1,3.5-h U (>ft;-&i^4) 
mM. : 194*0 (^^1?) 

NMR(CD30D-CDCl3(l:l)) 5 : 1.3-1.5 (2H, m). 1.8-2.1 (4H. m). 2.35 (3H. 
s). 2.9-3.2 (3H, m). 3.21 (3H. s). 3.5-3.8 (8H, m), 6.84 (IH, d, 
J=2.2Hz). 7.49 (IH. t, J=53Hz), 7.80 (IH. d, J=2. 2Hz) 
MS m/z : 507 (MO 

;u)-4-(2-t H n^>'p^9^;nf D IJ ;i/)-6-^:;i/5}> u /-1.3, 5-h 

il!^ : 245*C {^M) 
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NMR(CDCl3)fi : 1.9-2.1 (4H, m), 3.5-4.0 (12H. m). 4.7-4.8 (IH, m) . 
5.1-5.3 (IH. m). 6.89 (IH. d. J=9Hz), 7.30 (IH. t. J=9Hz). 7.50 (IH. 
brs). 7.55 (IH, t, J=54Hz). 7.83 (IH. d, I=9Hz) 
MS m/z : 447 W) 

. 2- (2-i? ^ ^;W-5-b \iU^zy-<>X^^ ;W -4. 6- 

i;^:;v7f;u y -1.3.5- bUT>^> 

: >250t: 

NMR(CDCl3) 6 : 3.8-4.0 (16H, m). 7.01 (IH. d, J=9Hz). 7.30 (IH.s). 7.54 
(IH. t. J=53Hz). 8.19 (IH. d. J=9Hz) 

MS m/z : 433 (MO 

mmm 3 ) 

^ ;v)-4. 6-i^^;i/5}^ U y -1, 3. 5- h U T > (-(b^^ 6 ) 

X S ^/ - ;V -1- < )-4, 6- ^ ;l' 3fc U / -l. 3, 5- h U T >^ > 
433mg(1.00iBmol)^>:7DU:iN;UA(10mI){C^^b.N-^DDnA^i?'f ^ H 

4oomg(3.omffloi)^in^fco Go-c-e mr«m#u;^c^> ^mmizTii^mx. 
:7 ^ ^ (/7 p p : y ^ 7 -;i/=99: 1) tcT^if ^ h . mmt^m^m^w 

: >250'C 

NMR(CDCl3)(5 : 3.7-3.9 (16H. m). 5.63 (IH. s). 7.15 (IH. d. J=9Hz), 7.51 

(IH. t, J=53Hz). 8.14 (IH. d. J=9Hz) 
MS m/z : 467 (MO 
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18 

m ^ ^ 



-m^ (I) 




(I) 



^,f)i^U)V. R^Jii^VKmS, R35^>^^;V* R6*t^^li^> X 
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